The phase and amplitude of a light pulse are two non-commuting variables and hence cannot be determined simultaneously and precisely. However quantum information can be encoded in these immeasurable quantities taken together. Quantum information science needs procedures for transferring a quantum state of light onto a quantum state of atoms in order to implement quantum networks. An experiment implementing such quantum memory for light utilizing an atomic spin polarized gas of Caesium atoms at room temperature (shown in the figure) has been recently performed [1] . In [1] an unknown weak coherent state of light containing a few photons is mapped and stored in the ground state of an atomic ensemble for 4 milliseconds. The fidelity of the mapping up to 70%, significantly higher than the benchmark classical memory fidelity [2] has been demonstrated. The storage protocol involves an off-resonant interaction of light with the spin polarized atomic memory, a subsequent quantum measurement on the transmitted light, and a feedback on atoms conditioned on the measurement result. Future plans for extending the memory performance towards other quantum states of light and the memory readout protocols will be described.
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